INTRODUCTION {#sec1-1}
============

The major therapeutic goals in mucogingival surgery are correction of esthetic problems, hypersensitivity and/or shallow root carious lesions. Several techniques such as the free gingival graft,\[[@ref1]--[@ref3]\] Laterally repositioned flap,\[[@ref4]--[@ref6]\] Coronally positioned flap\[[@ref7][@ref8]\] and double papilla graft\[[@ref9]\] have been proposed for the correction of these mucogingival deformities.

Originally Sullivan and Atkins(1968)\[[@ref1]\] described a technique for coverage of exposed root surfaces using the free gingival autogenous graft. The graft survival over large expanses of avascular root surfaces was however unpredictable, complete root coverage was hence rarely achieved. Moreover, the procedure involved two surgical sites, creating a large denuded area on the palate that resulted in considerable postoperative discomfort to the patients. The inconsistent color blending of the graft with adjacent gingival tissues limits its use in esthetically sensitive areas.

Karring and Co-workers\[[@ref10]\] demonstrated that the underlying connective tissue has a direct bearing on the type of epithelium that is superimposed upon it. Edel\[[@ref11]\] showed that a significant increase in the volume of gingiva can be achieved by grafting gingival connective tissue alone.

Langer and Langer\[[@ref12]\] described the subepithelial connective tissue graft technique in root coverage on both single and multiple adjacent teeth. The advantage of this graft is the double blood supply from the overlying flap and palatal connective tissue, which maximize the graft survival. It also provides excellent esthetic results. Several modifications of this technique have been proposed and connective tissue grafts are considered the gold standard for treatment of gingival recession.\[[@ref13]--[@ref16]\]

However, this technique involves a certain degree of discomfort to the patient because an additional palatal donor site has to be prepared, increasing the risk of postoperative pain and hemorrhage. The post-operative discomfort has been considerably minimized through not fully eliminated by more conservative methods described by Bruno\[[@ref17]\] and Hurzeler and Weng.\[[@ref18]\]

Yukna *et al*,\[[@ref19]\] demonstrated that allogenic freeze-dried skin graft is a clinically acceptable and beneficial grafting material for the treatment of mucogingival problems.

Recently, an Acellular dermal matrix graft has been used as a substitute for the palatal donor sites to increase the width of keratinized tissue around the teeth and implants,\[[@ref20]--[@ref22]\] for the treatment of alveolar ridge deformities\[[@ref23]\] and for root coverage procedures.\[[@ref23]--[@ref25]\] Processing of the dermis obtained from human donor removes all cells, leaving a structurally intact connective tissue matrix composed of type-I collagen. Harris\[[@ref23]\] reported the use of this acellular dermal matrix graft with coronally positioned flap for the treatment of gingival recession. The Acellular dermal matrix consistently integrated into the host tissue, maintaining structural integrity of the tissue and revascularized via preserved vascular channels. The color match obtained was also reported to be comparable to that of the connective tissue graft.

Most of the information in the literature related to colour match has been derived from subjective assessment of the postoperative results by the clinician. The patient perception of postoperative esthetics with soft tissue grafts including Alloderm has not been extensively studied, particularly in populations with high degree of melanin pigmentation.

Visual Analog Scale (VAS) has been used to provide a measurable scale to evaluate subjective phenomena such as pain, esthetics, etc.\[[@ref26]\]

The aim of this study was to evaluate the effectiveness of an acellular dermal matrix (alloderm) graft for root coverage procedures and to objectively analyze the post-operative esthetics using a VAS.

MATERIALS AND METHODS {#sec1-2}
=====================

The study population consisted of male and female patients, aged 20-50 years with aesthetic problems due to the exposure of recession defects while smiling. A total of 14 patients contributed to 15 sites. The sites were decided on toss of the coin \[[Figure 1](#F1){ref-type="fig"}\].

![Pre operative facial view of gingival recession](JISP-16-218-g001){#F1}

The patients agreed to the study protocol and informed consent was obtained prior to treatment. The inclusion criteria are (1) The presence of at least one Miller\'s class I or class II gingival recession,\[[@ref27]\] (2) Facial recession of maxillary and mandibular anteriors. The exclusion criteria included (1) The presence of severe cervical abrasion/root caries, (2) The presence of abnormal frenal attachment, (3) Current smokers, (4) Medically compromised patients.

The patients initially completed a plaque control program, till all of them achieved a full mouth plaque score (FMPS) \<25%.

Pre operative measurements {#sec2-1}
--------------------------

The following clinical measurements were taken by a single examiner at base line at the mid-buccal point of the involved tooth like Probing pocket depth (PPD), Gingival recession (GR), and Clinical attachment level (CAL). All the measurements were made with a William\'s periodontal probe (Hu-friedy).

Surgical procedure {#sec2-2}
------------------

All surgical procedures were done by the same operator. First, an intracrevicular incision was made through the bottom of the crevice and horizontal incision was placed at the level of cementoenamel junction (CEJ) extending 3mm on either side of the involved tooth including their papilla. Two vertical incisions were placed from end point of horizontal incision to the alveolar mucosa to establish a trapezoidal flap \[[Figure 2](#F2){ref-type="fig"}\].

![Line diagram depicting the incisions](JISP-16-218-g002){#F2}

A Split thickness flap was elevated and all muscle interferences were eliminated in order to facilitate its coronal advancement. The remaining buccal soft tissue of the anatomic interdental papillae was deepithelized. The root surface was mechanically treated with Gracey curettes followed by conditioned with 1ml tetracycline hydrochloride solution for 3 minutes with subsequent rinsing with saline \[[Figure 3](#F3){ref-type="fig"}\].

![Split thickness trapezoidal flap is elevated](JISP-16-218-g003){#F3}

The Acellular dermal matrix allograft was aseptically rehydrated in sterile saline, according to the manufacturer\'s instructions. The graft was trimmed to a shape and size designed to cover the root surface upto CEJ and the surrounding bone. The basement membrane side was placed adjacent to bone and tooth, and the connective tissue side was placed facing the flap, as per previous studies.\[[@ref23]\] The graft was sutured over the defect with 5-0 bioabsorbable sutures \[[Figure 4](#F4){ref-type="fig"}\], followed by coronally advancement of the elevated flap and sutured. The area was reexamined to ascertain that none of the graft was visible and that the flap was sutured without tension \[[Figure 5](#F5){ref-type="fig"}\]. A periodontal dressing was applied and was changed after a week.

![Initial stabilization of the Alloderm](JISP-16-218-g004){#F4}

![Coronal repositioning of the flap with complete closure](JISP-16-218-g005){#F5}

All patients were instructed to discontinue tooth brushing and to avoid trauma (or) pressure at the surgical site. A 0.12% chorhexidine digluconate mouth rinse was prescribed 2 times daily for 15 days, and analgesics and antibiotics were prescribed for 7 days. The patients were instructed to clean the surgical site with a cotton pellet soaked in a 0.12% chorhexidine digluconate solution 3 times daily for 10 days. After this period, they resumed mechanical tooth cleaning of the treated areas using a soft toothbrush and a careful roll technique.

The patients were recalled for plaque control prophylaxis after 2 and 4 weeks, followed by monthly upto 4 months; then every 3 months for 1 year.

Post operative measurements {#sec2-3}
---------------------------

The following post operative measurements were taken by the same examiner at the end of 3 months \[[Figure 6](#F6){ref-type="fig"}\] and 12 months \[[Figure 7](#F7){ref-type="fig"}\] period at the mid-buccal point of the involved tooth like Probing pocket depth (PPD), Gingival recession (GR), Clinical attachment level (CAL).

![Postoperative facial view at the end of 3^rd^ month (compare with [Figure 1](#F1){ref-type="fig"})](JISP-16-218-g006){#F6}

![Postoperative facial view at the end of 12^th^ month (compare with [Figure 1](#F1){ref-type="fig"})](JISP-16-218-g007){#F7}

Visual analog scale {#sec2-4}
-------------------

In order to determine the colour match, the examiner fixed a '0-10 scale' criteria, in that "0" score was no colour match and "10" score was absolute colour match. The scoring was done at the end of 3 months and 12 months in all the patients. In order to reduce observer bias, all scorings were made by an independent (second) periodontist. Every patient was given the same scale to rate his personal satisfaction with the colour match after treatment with Alloderm.

The results were analyzed statistically using the analysis of variance (ANOVA) and Paired t-test to estimate the mean root coverage and the color match.

RESULTS {#sec1-3}
=======

At base line, a mean gingival recession was 2.50±1.09 mm, a mean probing pocket depth was 1.5±0.52mm and a mean clinical attachment level was 4.03±1.23mm, were recorded.

At the end of 3 months, the mean recession reduced from 2.50±1.09mm to 0.47±0.83mm, the probing pocket depth also reduced from 1.53±0.52mm to 1.27±0.37mm and clinical attachment level increased from 4.03±1.23mm to 1.70±0.86mm. At the end of 12 months, the mean recession depth was reduced from 2.50±1.09mm to 0.47±0.64mm, probing pocket depth reduced from 1.53±0.52mm to 1.30±0.41mm and clinical attachment level increased from 4.03±1.23mm to 1.50±0.85mm. On statistical analysis there was significant reduction in gingival recession and clinical attachment gain at 3 months, but there was no statistical significance improvement between 3 months to 12 months interval \[[Table 1](#T1){ref-type="table"}\].

###### 

Base line, end of 3^rd^ month and 12^th^ month parameters
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The mean root coverage was 85.56±21.70 and 83.33±21.82% at the end of 3^rd^ and12^th^ months respectively. 9 out of 15 sites, 9 sites showed100% root coverage at the end of 12 months \[[Table 2](#T2){ref-type="table"}\].

###### 

Mean root coverage at end of 3^rd^ and 12^th^ month

![](JISP-16-218-g009)

The colour match of surgical site was examined at the end of 3 months and 12 months using the VAS. A score of 5.73±0.70 and 6.87±0.83 was obtained by the periodontist at the end of 3^rd^ and 12^th^ months; respectively .A statistically significant improvement was seen between the 3^rd^ and 12^th^ month scores. The individual patient\'s VAS score was 7.93±1.03 and 8.13±0.99 at the end of 3^rd^ and 12^th^ month, respectively. There was no significant difference between the 3^rd^ and 12^th^ month scores \[[Table 3](#T3){ref-type="table"}\].

###### 

VAS score (colour match)

![](JISP-16-218-g010)

DISCUSSION {#sec1-4}
==========

Autogenous connective tissue grafts have been extensively used for root coverage procedures in teeth and implants.\[[@ref28][@ref29]\] However, the necessity for a second surgical site and volume of graft material available are potential drawbacks when connective tissue grafts are used in the treatment of multiple gingival recessions.

Harris\'s study promised that the use of acellular dermal matrix graft would improve the gingival color, reduce patient morbidity, provide uniform thickness of material, and eliminate the need for multiple surgeries because of unlimited availability.\[[@ref30]\] He\[[@ref31]\] further reported that the results obtained for the treatment of gingival recessions with Alloderm was comparable to that obtained with connective tissue grafts.

The surgical protocol used in this study closely followed that of previous studies done with Alloderm.\[[@ref23]\] The uniformly good root coverage obtained in this study was in accordance with previous reports\[[@ref32]\] and confirm Alloderm\'s potential as a reliable alternative to connective tissue graft.

Henderson *et al*,\[[@ref33]\] reported that sites treated with Alloderm had resulted in defect coverage of 95% and ≥90% defect coverage was obtained 80% of the time. The mean root coverage in this study using Alloderm graft was 83%. Although this root coverage compares unfavorably with the previous report, 9 of the 15 sites exhibited complete (100%) root coverage. In two of the fifteen sites treated, only 60-70% coverage was obtained. The results of these two sites are largely responsible for the comparatively lesser degree of root coverage obtained in this study. As all surgical procedures were performed by a single operator, factors such as experience of the clinician and technique sensitivity are unlikely to be the cause of this relatively poor coverage in these two sites. There was no significant difference in patient related factors such as plaque control. These two sites, however, exhibited attachment loss greater than 6 mm and we suggest that the initial recession depth may have a greater influence on the treatment outcome than previously reported. There was no significant difference in any of the clinical parameters measured at the 3^rd^ month and 12^th^ month interval. The results clearly indicate that the recession coverage obtained with Alloderm may be successfully maintained over a prolonged period of time, provided patients exhibit good plaque control.

Borghetti and Gardella\[[@ref34]\] documented that creeping attachment may continue for 1 year post operatively, when thick grafts were used. Henderson *et al*,\[[@ref33]\] reported that no creeping attachment was achieved in Alloderm cases from 2 to 12 months. In this study, there was no statistically significant creeping attachment between the 3^rd^ and 12^th^ month interval. However, 4 patients did show a 1mm improvement in attachment from the 3^rd^ to 12^th^ month.

The ethnic south Indian population from where the patient pool was chosen is characterized by heavy melanin pigmentation of the gingiva and hard palate. Although racial difference in pigmentation of gingiva has been previously documented,\[[@ref35]\] its influence on the colour match following soft tissue grafts has not been extensively studied. It has been reported that Alloderm did not support keratinization of the overlying epithelium;\[[@ref36]\] however, its ability to induce melanization is not known.

In this study we observed that 1 month post operatively, all the gingival sites were devoid of pigmentation (data not shown). By the 3^rd^ month; patients expressed high degree of satisfaction with the postoperative esthetics in the grafted sites on the VAS scores. It was noticeable though, that the periodontist\'s scores were consistently lower than that of the patient′s. The periodontist felt that the absence of normal pigmentation resulted in a mild pallor of the grafted sites, which detracted its colour match with the adjacent sites. Thus, patients seemed happier with the depigmented appearance than the periodontist, perhaps validating the necessity for a plethora of depigmentation procedures in-vogue.

By the 12^th^ month; color match was better, as the grafted site showed almost complete pigmentation. As a result, the Periodontist\'s score at the end of one year was significantly higher than at the end of 3^rd^ month.

Another interesting finding was that perception of the colour match did not strictly correlate with the degree of root coverage obtained, when the patients used the VAS. Conversely, the 9 sites that showed full coverage were scored higher by the periodontist.

The connective tissue has been known to influence epithelial behaviors through the secretion of paracrine growth factors such as as Keratinocyte growth factor (KGF),\[[@ref37][@ref38]\] direct contact and by communication through the basement membrane. Further, superficial connective tissue has been shown to have a greater influence on the epithelium when compared to the deep connective tissue.\[[@ref39]\] Although melanization is principally an epithelium related event; factors such as Fibroblast growth factor (FGF) has been shown to influence melanin formation.\[[@ref40]\]

The Acellular graft used in this study might have inhibited the effect of the underlying connective tissue due to the lack of cells necessary for the formation of the growth factors. We hypothesize that this is probably the reason for the slow melanin formation in the grafted site. As no histological examination could be made, a closer observation of the dynamics of melanization in Alloderm grafted sites was not possible. Further studies are required to elucidate the role of Alloderm in regulating melanin formation.

CONCLUSION {#sec1-5}
==========

Connective tissue graft is gold standard for treatment of gingival recession but the disadvantages are the second surgical site and inadequate graft availability. Hence acellular dermal matrix graft (alloderm) is the most successful and predictable procedure in the management of gingival recession due to adequate root coverage and good colour match, without the need for second surgical site.
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